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(54) PROJECTION ALIGNER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect with high 
precision a position in an optical axis direction of a 
projection optical system on a surface of a substrate, 
even when wavelengths of aligned lights are substantially 
reduced and moreover the alignment is carried out in a 
liquid. 

SOLUTION: A liquid 7 is supplied to a sidewall 8 so as to 
satisfy a gap between a lens 4 of a projection optical 
system which is closest to a wafer W and the wafer W. 
Ultrasonic waves are emitted from an ultrasonic 
emission system 5, and the ultrasonic waves reflected 
by an ultrasonic focusing position SS are received by an 
ultrasonic reception system 6. Based on a detection 
signal from the ultrasonic reception system 6, a 
defocusing amount from a best focusing position in a 
focusing position SS of ultrasonic waves is acquired. 
Based on the acquired defocusing amount, a sample ore 
pedestal 9 is driven in a Z-direction to control a 
focusing position. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAA7faWQEDA41 1 1 76727... 2006/06/28 



2/2 ^-V 



Searching PAJ 



[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAA7faWQEDA41 1 1 76727... 2006/06/28 



(19)0#B#fW? (JP) 



(12) & 



4* at ^ $g (a) 



#M^F1 1-176727 

(43)&BBB ¥^11^0999) 7^ 2 B 



(51)IntCL G MME* 

H0 1L 21/027 

G 0 1 B 17/00 

G 0 3 F 7/20 5 2 1 



F I 

H01L 21/30 5 2 6 Z 

G 0 1 B 17/00 B 

G 0 3 F 7/20 5 2 1 

H 0 1 L 21/30 5 1 4 C 



•am* Bf*«(BS5 ol e h> 



(2omss# 


4$®¥9 -341445 


(7D mm A 


000004112 










<22)mgm 


9 *p (1997)12/1110 




30£ffi^ftfflK*LCDf*| 3 T§ 2 # 3 
















«S^^ftBBK^L0>F^3Ta2#3^ «c 














(74)fSSA 





(54) m&mxmm 



C57) [Bft] 

*j£{iSS SK:te(,»rs«LfciB«?S*ie«««e3R6 
-*xa{ctt-^c^-ci5t^9=&Z*(^«:|gSbL/. 



(a) 




(2) 



is^fflrs^s ftSjBa&fc&ffi - *' S e <t sc J: -> rauia 

©ftfflgp i iff a*«©^ffi t (Dm zffitc? i 9 k b>ji a® 

©ifciej&fcgg. 



10 



&P8¥ 1 1- 1 7 6 7 2 7 
2 

[26Bj3©|$M&l&Hfl] 

[0 0 0 1] 
[0002] 

[0003] ttsgiij^iiatcfliii.e.h-cosaK*^* 



lSH^K J a z l J BUBCflXWH** 'J^. A»-nwim»>.-/«- ■- •■ _ , , _ _ 



Miaffiiig^ tb^s© * ft *s* k a-? ^ -c m taats© w 

R= k, • A/NA 



1 » 



saiEtt©*?^ («**) ©a***^*** - *"* 

i, 3^B#.^>-C»A r F i*->v U-U* © 19 3 nmJcD 
5S(,^S©g3fe**Sja-C# & J£$SW**& U 

[000 5] 

[ iwi u <t 5 i -r s ays ] ±f a©*n < ££#©&!£ 

1 9 3 n m <fc 0 Sl^S©S3t*^ffl^ ^ C i «B» 40 

-c. jK^s^issnrt^-s. chit. ^s.^m%<D 

/nfg (n»ffi*©®*f^-CiiSl. 2~1. 6*I@0 



■5. 3H«E*««W*iftfi»> KrFi+->vU 

-1f©2 4 8 nm-C*W. H4t*tiSfi©A r F x+-> 
?U-f© 1 9 3nmC!)tffil)MStitl^. 
[0004] JBfrfcffSBHCt*. »P«flE4|BI««: 

(1) 
(2) 

'So 

[0 00 7 ] K3esn4^x^*EK5*ffi*K h 

sjsaK^*©^^*^-**** c ***** u < • 



[0 00 6] iC5t, K^mUS. K^ffiH^ft^JS:^ 

S*t^= {(1-1. 7 ) / < 1 + 1 . X100 

= 6. 7 (%) <3) 



(3) 



[0008] ofru, imm*mmLtz.&&&yt$i&<D . 

%Mm= {(i. 3-i. 7 > / < i . 

= 1 . 8 (%) 

IKtt^ffli7 * h U^X h <!: ©/SiFr*©M#ig L < 
/Jv5<tt*fc#. ^M&ttJffl©*J£©J5M*#<KTU 

10 

[0009] ^^ttWffrSs&itffi*. K**©«fi* 
[0010] 

tt. 7^? (R) * - (PL) * 20 

/M/tss (w> iK^-rsia^s^gKfc^r. 

^■©S« (W) ©S*lHCC»rJe©iW* (7) *m&?*>WL 

mmm (2. 8) t. ^©s« (w) ©affijc^f* 
(7) ^Lre#^*jiaiL. 

m (pl) ©^tt&iSKDfig^^mr-sa^iSrtrsioffi 

(iStttttilg ( 5 , 6) iSHijtfcfe©-?**. 

[0 0 1 l ] ^#>&;$^©&I5fS3fc8gJcJ:*a«, v 
X^ (R) (bJ<*t-ls®.&mW (7) £/}-LTg« 

(W) ©*ffi&CSI;fc-r ««^ffi(C*sW^^^ 30 
©jfcg££mf (£*sW Sifcg© 1 /n fg ( n 

(7) ©ra#T*) KJai&^brs* &„ S/c, jg«#D55£ 
©ffl{igtfcfcH£lg (5, 6) ft J: (W) ©itffl© 

*#*rsi©{4g^i«*iSic^m-r^/ci?). *^s;©®{4 

g&a3£g-C{iMig©tfctt#a»&?&<* ( 7 ) fccfe 
n-ck. ^©{ig^iftWSic^Hi-r^ci^r^-So 

[0012] *fc, (w) oymmia&ytwm (p 

R) a^tffSJrruSRgtc. ffifigtfcffigtg (5. 6) 

tt. ^©.®7fe^*4 (PR) ©*ffi©SiJ^^ (3, 

4) ©7fett^|Sj©{4g^tiJ-r-2.C<!:*5a$ LA\ C© 40 

aiJ^;^ (3.4) ©^S*^©^WI4 ( P 
R) ©«ffiCt^*>tfiMfC£#s-CS£„ £/c. 
* (PL) ©S« (W) (4) ©5t^SPi 

^©tttS (W) ©*ffii©P^?:«/c-r«J:'5«C?g(*: (7) 

*5ij&sn5ci*iM$i/o. c©*§^. mm (w) a 

g©l/n{g (n (7) ©/SSt^O (CMiSfiffc-C 

SfctC. 815*^ (PL) ©ilfgj (3) 
(7) CC^L^t-^c*. it® (3) #Jg&UC< <fc 
•5.it,^fiJ**i*S„ 50 



1 1 - 1 7 6 7 2 7 

4 

1. 3-CAO. *-7=r h U^X H?flSCC*iW£:ft©J5 
y u*;u©^J:9iaT©J:Mtftl?;**i&. 
3+1. 7)}' X100 

(4) 

[0013] * fc. ^©«# ( 7 ) «. * (JB9r¥ 1 . 

3) . Xizmmmt (m«TJU3-;u (x^y-ju 

(®*T* 1 • 36)f). -fe ^-tt <®*r* 1.52) 



) r&s, ctws^cciKi* (7) i Lt**ffli^ 



(7) iurtiM^fflc^ii^(c«, me 
yt¥m (pl) cD^t« o) #u<ti(c< <tt*tco 

cfc o sttfi^b-r s c t i$~c * So 

[0 0 14] S/c. (W) S^fL/tCOlfi 

(W) *S*a6»3fi (PL) ©jfettCCSKtt^pffiirtt 
■»»T41SXf-^ (10) ffifig^ttJ^S 

(5, 6) (DttttMSacca-^c^r-tcDSS (w) cd&IU 

3t*»o*«t&rSi < 3 . 4) ©teKftMB-rsieswiai 

Xr-^ (9) <h*iI&&C<t#sS£L^ fl C<W&^ 
(3,4) ©fcffite»LTS« (W) (DUffi 

[00 15] 

CCO*Hl -H3Sr#fiSbt:tt?H'ra o II (a) «* 
«©^«^aK>«BM««*SKb, COH1 (a) Cc 

u>xf4^w^*?f i ^6*rasn/ciss i 9 3 

1/4. 1/5?) r7tM/^hPR«?n/c 

ILiOtii, KrFxtWl/-if36(Sg2 48n 
m) k FjX+^U- tf* (Ml 5 7nm) 
7>^(7)iS (»S365nm) »*fiWHUr J:C^. 

sag*** p l <w£«i a x tc^ptf cc zmzm<o, 

[00 16] U^^;UR^U^^;l/X^-^RST±^C 
^^;U^^-^RST<D2^C7cWttfl[fi. Rvm&filZ 



(4) 

5 

2CCJ:0, yX;l/2 a«r^UrK*ff{CffJS8rt«:«l& 
TBK#7iUt*(lBr*l. 3) 

ArFX+^U-f (iftfil 9 3nm) J:9tt4 
K£3fc<D&fi«*SItotefa 1 4 8 n mWSilfcfift Stt 10 

*0 0 1 73 *fc, «MB**»P LCD^tS3 KftMHT? 

mm 3 owncc jB«ttMux 5 <b awsftss* 6 & 

[ 0 0 1 8 ] m 1 (b)«Bl ( a ) <Dffl« 8 ifi^<Dj£ 

*l2r**K (b)cctalrvc, fflS8«:tt^x 2( 

|RKfi^T*WiBI!afiOP8a*SttW6n , T:c*4. * 
<>'lH|iRcDPgiC±TCCigjft-r iCiWS £flfJ££ tt o "C 
[0 0 19] HI (a)CcKO, ZXf-^lOBSK 
YXf-yl l±Kl5E3n. lB^FH 

9 («5xaW) ©2^C7cWa(a*. R&MfcPil** 

mi 2 ©fifiilti/ -iTFWtf l skUcoTUTjI/* 

jl % XYXf-yi lCDSM^^fPS 

[00 2 0] *CC, A F -te>U" 

5, 6Ccocvt»9rrS. B2 (a) It *WKDSi5* 
^ft©T»ifi«*4fc*:^^^^- CCDH2 (a) CCfet,* 
-C. a*«»tfi3R5tettB^I6^-?-5a, R^iB 

a^^^f 5 a^6S*tH3n/cHiS3K5 0MHz- 
2 0 0MHzgg©af«lt S^ifiSfefcStT-S btc£ 



1 1 - 1 7 6 7 2 7 

6 

c #«w e> nr *» o . a*«a« * 6 k as* b/ta^$ 
Ba^fiSBfc*'? 1 6 bocci:o*m$n, s^se c©s 

t&tt 6*vt , i 4 a^^i^i&rafl* 6 d vci v 

[0 02 1 ] 02 (b) tt, hU^X hPR^cSJ: 
oa^o*^{4S S S iS* fc*: It^l, c OS 2 
(b) Kitei^r, £x/nW±&cBJS*JB<E>'7* 

gss' «7 * h h PRO«ffliK:ffiWtf , & 

totK&Sn&- #0«<Z>AF-fe>1f5, 8©a*iftt*8B 
1 BtCfa^XMfr? * M/^ h PR©*ffit?KS*3*i 

[0 02 2] 7* H/^hPR8I©Z*«0 

so omit* mt<Dft¥ttM*Mtt<QAF*>vtmm 

2(b) *<DT# (-Z^) 5C"rn*itfH2 (a) <D 

a#^ff^6a±i?<D*m&g^±^^-rn, 

^W#B 2(b) cfKDi^CCftitiaa^iftSfa*'?- 6 

40 i#(ciSWffi6 cOHQO*^ (XtiSitt*^) 
^CD cfi^ <b «r ^*>"tt X *5 W cfc c » . 

[0 02 3] S3 -«i:L/tiBfiR*«*6*6© 

4- h u^^ hPR^ffio^^-^x{4gz tom%^ 
-r 0 ^jh^i 4^r, a#^sft^s6 ntphcomti 

sector. 7*-*^fl«Z(c»f3e»IB-c»tBt« 
50 a^©IBRtt«SS«:»i6rS7*--*^«#D 



7 

b. m&{&&ssifimsit¥&PL<Dim k?* 

-ijxim.) vz-g&hx^Z £# &co (c&SJ: 5 (c* + 
y^u-^ava^ftotiTfcfK £fM8Pifci4B. 7* 
^xi^Dj:*)^*-*^! ("Ttifi) £3?«&S C 

So 

[0 024] #t&J-CB&{£7 <t tt* (@*f^ 10 

i.3) ?r^L/c*i. ?g^7 1 isTmmmm m^a 

T^rJ-;U. -fe^-ft^) ^^Cifet^^. C© 
*B^«CB. P L <DMWi 3 #sj&Jt 0 K < < % 5 

£tO*U.£#&S. Sfc. -fe^-ftb (J3St3U . 5) £ 

zmmm tc j: •? sra* t-r s c <t #r # * 0 

[002 5] 7 * -*X{4g©^ffi{Coi,ir«. 

m-rsjr^cu-c&j^ . &&<,>b. ^frpso^w-r 20 

«sl^©S7 * - * ^{4g^tH-r s «fc 9 tc 0 r *> «fc 
[0026] ±ia©i65i©ff^-c». a^j^^ffl 

y > ^•fe>-^r«. ^^©^ffijcKSWrtciitffi^ 

B<£t>. 

[0 02 7] ft*>\ *3^«Jdfc©*tt©JBBKcHJ£3 
n-T, ^Bj(DSS5:jaiftL'?=ct,>ffiH-C , «^©^*K 
DffSCiB^/il-e&So 

[0 0 2 8] 

*^^©!SiJ^^g{CJ;n«. v*^ 

©;< * - L/ r*«©^®{c^f 

it>. SS«MCC*JWStS^©ieS«rSISW(C^acr»{C 
teW «*S©jR(*©fiB*r*©a!«««:jS»ft<tr * S . 
Sfc. ©^^^©Mfig^til^gKiJrOS^ffl©^ 40 
W#fr©&g£tfcHi-r&/c«>. *^©Slig*ltH«g 

[0 02 9] M&g&fflilga*. S5#*t*4©ilffi 
©aU*^©*IA^rifi]©{4g*^W-rSiS^{c«. •£ 

©tfeffltlMRcca-*, > r t3SJ^*©«M{c>f=t L/ r -e-©.® 



*5f§B¥ 1 1 - 1 7 6 7 2 7 
8 

/c . ®myt¥$k <Dmm.m<D%^m : h<o^Mu t ©s« 

B. ^7fc:ft££fW©l/n{g ( n B&#©JS#r*) fC 

^iSS{br-#.5. */c. 8l^¥$©ftffitfi&tt(cftH 

[0 03 0 ] *-C&Sti^(C«. -e©A 

*J1. 5 i* (IJf* 1 . 3) ^{cib-<rA#< . ES* 

J; 9 SSi&gffc-r s c <t So 
IS©^tcSitfeipB±-cfiS[g*2i)-r 5Ifixf-y 

<t> BS(aatfeai^s©*iaj*mfcs^c»r*©g*©s 
SB3t^©3K«i^©flai**9ffli-r s * s ^-y 

i*«^.5*&^CCB. 8J£3fc^©»E*£«*ffi±© 

[Bn©n«ftSHi] 

[an < a > it&m%omm<Dmm<D—M<D&82mft 
mm^-rmmm^m . < b > bb i < a > ©wjh 8 2 

[02] < a ) ttH 1 ( a ) ©SUK3feilfiTSIJ©fltfiS 

*^-rs&»ffi^ig. (b) am 2 <a> ©B§i5©ffiA@ 

-C*S„ 

[0 3] ^xnWi©? * h * 

[^©SiP] 

R U^^JP 

pl a^^x 
1 taw*^» 

3 i^gj 

4 U>X 

5 e#?ss*ffls 
6 

7 £{* 

8 ffliJH 

9 i*f4^r 

10 ZXf-i/ 

1 4 ^mmm 

1 5 ^x/AXf—^igiaj^ 




[03] 



